An investigation on enteropathogens in the water of Imphal river at five different sites within greater Imphal area of Manipur was carried out as a part of water quality documentation at monthly intervals for one year. Densities of enteropathogens were found to be high during rainy season and low during summer and winter seasons. The degrees of survival for the different bacteria were influenced by various environmental factors as well as anthropogenic activities.
INTRODUCTION
The increasing anthropogenic activities in and around the aquatic ecosystems and their catchments areas in recent years, have contributed to large scale mineral enrichment and incidence of many pathogenic micro-organisms in different water bodies. Besides, many major water bodies are being degraded due to continuous heavy discharge of untreated waste and surface run-off, causing deleterious effects in flora and fauna and other aquatic organisms (Sah et al., 2000) . The distribution pattern and periodicity of different organisms in water solely depends upon the imprint of preceeding environmental factors (Badge and Verma, 1982) . As such the significance of those factors as potent ecological parameters can be appreciated by considering the structure, physico-chemical characteristics, flora and fauna, primary and secondary productivities of the water bodies.
Out of the many bacteria found in water, some are indicator of pollution and a small number of them are pathogenic. The coliform groups of bacteria are of great importance and include a number of organisms (Mc Kinney, 1962) , causing different water borne diseases. Coliform bacterial contamination in urban and rural surface water has been a major public health concern for decades (Burton et al, 1987) . The sources for the contamination of different water bodies (Weibel et al, 1964 , Crane et al., 1983 , Tunnicliff and Brinkler, 1984 and relationship between land use and coliform level (Faust, 1982) had already been established.
Water qualities especially those of rivers have been deteriorating due to disposal of garbage, religious offerings, sewage, recreational and constructional activities in the catchments areas. While many pollution problems affecting water quality are the direct result of human activity, some are less easily isolated (Cooper and Night, 1989) . Contaminated water provides shelter to a variety of diverse micro-organisms ( Khulbe et al., 1989) , which many cause various water borne diseases.
Therefore, the present investigation has been carried out with the objectives to assess the degree of persistence and distribution patterns of enteropathogenic groups of bacteria in greater Imphal area of Imphal river.
MATERIAL AND METHODS
Samples for the enumeration of bacteria were collected at monthly intervals from five (5) experimental sites within greater Imphal area of Imphal City, Manipur (1-Koirengei, 2-Lamlong, 3-Sanjenthong,4-Ningom Thongjao, and 5-Lilong) during July, 2011 to June, 2012. Water samples from different sites were collected by means of shallow water sampler in a wide-mouthed bottle which is pre-sterilized. Samples were chilled and returned to the laboratory on the same day for analysis. Total coliform and fecal coliform were quantitatively estimated by using standard membrane filter technique with appropriate dilutions (APHA, 1989 
RESULT AND DISCUSSIONS
Coliform bacterial density at the dilution level of 10 1 in the course of the river was found to be gradually increased from January onwards exhibiting peak value of 820.00 CFU 100 -1 ml during rainy season of October and lowest value of 240.00 CFU 100 -1 ml during winter season of January (Table-1 ). Similar observations was reflected in the findings of Sharma and Bharadwaj (2000) and Sharma and Rajput (1996) that coliform bacterial density was found to be correlated with rainfall due to fecal runoff from the disturbed as well as undisturbed catchment areas. Similar observations were also reported by Geldreich (1976) , Das and Pande (1986) , Baxter-potter and Gilliand (1988), Cooper and Knight (1989) and Rajender and Khulbe (1998) .
This trend of fluctuating density of total coliform population depend upon many factors such as physical chemical and environmental factors, including rainfall temperature, oxygen profile etc (Akpata, et al., 1993) . The rainfall pattern influences the environmental condition of the water body (Hill and Webb, 1958) .The survival of bacteria in water is directly correlated with the presence of some organic materials and there is fluctuation in the population with the increasing and decreasing loads of biodegradable waste input in the water system (Flint, 1989) . On the other hand, Knox (1986) suggested those bacteria and algae as food sources for primary consumer such as zooplankton, benthic invertebrates and some fishes resulting in the decrease of bacterial density. Therefore, the results of the present findings were also closely related with the observations of Nwachukwu et al. The high count in fecal coliform population in the river might be resulted from fecal material of both human beings and animals. The same was reported by Sharma and Rajput (1996) , Fatma et al. (1997) , Shidhu and Khulbe (1998) and Khalil (2000) that they are mainly resulted from the continuous contamination of human and animal excreta. But, according to Faust et al. (1975) , survival of fecal coliform was affected by many factors like interaction with metal, algal toxins, temperature, dissolved nutrients, ions, organic matters, protozoa, etc. Ranges of fecal coliform population of 106.67 to 420.00 CFU 100 -1 ml (Table-2 ) at the dilution level of 10 1 was also found in close association with Sharma and Rajput (1996) and Sharma and Bhardwaj (2000) . In the present finding, high population of fecal coliform during rainy seasons and low population during winter season (Table- 2) were in consistent with the observation of Geldreich (1991), Joshi and Rajput (1992) and Islam et al. (1993) . According to Thomas and Levin (1978) and Watnabe et al. (1981) , fecal streptococci are mainly originated from the animal excreta because they are the normal habitat in the gastrointestinal tracts of warm blooded animals.
It is difficult to monitor the actual contamination sources in mixed cover watersheds since total coliform enumeration is general in nature and several streptococci are ubiquitous in soil and aquatic environment (Kebbey et al., 1978; Faust, 1982) . The best data application for separating humans sources of contamination from other warm (Cooper and Knight, 1989) . According to Geldreich (1976) , Baxter-potter and Gilliland (1988), the ratio less than 1.0 indicated warm blooded animal pollution while ratio of 4.0 or more suggested domestic waste pollution. During the study period 66 percent of all the samples had a ratio greater than 4.0 while 50 percent had a ratio greater and 1.0 (Table-4 ). These ratio indicated that domestic waste pollution is common than the warm blooded animal pollution.
According to Cooper and Knight (1989) coliform count could not be linked statistically with physical parameters because variability of indicator bacteria masked relationships as shown by large site-to-site fluctuations in bacterial count. He also stated that coliform counts did not vary with incremental changes in stage (± 0.1m) or with instream suspended sediment concentrations, which were excellent indicators of rainfall and runoff. In the present study, it was observed that during summer there were insignificant variations of coliform count, which might be due to low rainfall activity. This is in agreement with the findings of Robbins et al., (1972) that all coliform indicator groups were significantly higher in rainy season than the preceding summer or following winter. Robbins et al., (1972) also indicated that coliform concentrations were overshadowed by large-scale hydrologic events but most water quality parameters did not produce statistically significant equation for predicting bacterial pollution.
In the rainy season coliform bacterial population were found to be significantly fluctuating. This might be due to input of allochthonous material by influx of rainwater and soil, which impart significant variation of bacterial population. In the present study, analysis of variance of the critical value of 'F' at 5% level during rainy season revealed significant effect on the density of total coliform (P<0.05) and fecal coliform (P<0.05), while fecal streptococci revealed insignificant effect (P<0.05). However, significant differences were observed in summer and winter at the level of p<0.05 to P<0.01 for all the bacteria except faecal coliform which shown insignificant differences during winter (P>0.05). Their significance differences indicated Sharma and Bharadwaj (2000) . They also stated that correlation between total coliform and rainfall was found to be positively significant and it appears that human inhabitation and other activities based on land usage around the water body were responsible for the input of indicator organisms. Cooper and Knight (1989) also showed marked significant seasonal and monthly differences (P<0.05) of fecal coliform and fecal streptococci at two different locations of Agarian hill land streams due to rainfall pattern over the area. Hill and Webb (1958) also reported that the variability of bacterial count at different sites was found correlated with the sources of pollution. They found that bacteria formed an important link between primary producers and consumers, so it would appear that pollution affects the aquatic food chain. Flint (1989) reported that survival of E. coli in filtered water was due to the presence of some organic materials. It is therefore, possible that specific bacterium survives with specific form of organic matter and this impart in the variability of species composition. So, the results in the present study were closely associated with the above observations.
Thus, from the above results it is clear that the bacterial population had varied densities in different seasons which was influenced by the different environmental factors and their persistence at different densities in the river water throughout the study period offer an excellent opportunity to characterize the microbial quality of the water system and it is suggested that the river water is not suitable even for domestic purposes and need to be treated before use from hygienic point of view. 
